The upland rice productivity in the state of Rondônia is still low, in view of the potential of culture. The use of cultivars adapted to different regions and more responsive to fertilizer employed is an essential practice which can change that. The aim of this study was to evaluate the agronomic characteristics and productivity of two upland rice cultivars with nitrogen, phosphorus and potassium (N-P-K) doses in two municipalities in the southern state of Rondonia region. The experimental design was a randomized block design with four replications in a factorial 2 × 2 × 5, with the first factor composed of two cultivars (hybrid Ecco and conventional farming AN Cambará), the second factor, the environment of the two municipalities, Cerejeiras and Vilhena and the third factor of five doses of N-P-K (0-0-0, 30-40-30, 60-60-60, 90-90-90 and 120-100-120 kg•ha −1 ). The characteristics evaluated were: tillering, number of integers and sterile grains per panicle, weight of 1000 grains, grain yield (kg•ha −1 ) and whole grain yield. There was no triple interaction between the three factors for any of the traits. The hybrid Ecco has higher tillering ability than AN Cambara and presents fewer sterile grains per panicle, heavier 1000 grains and hence greater productivity. For both cultivars, the highest yields are obtained with a dose of 120-100-120 kg•ha −1 N-P-K. For the Ecco, the productivity is achieved with this dose and the dose of 90-90-90 kg•ha −1 is sta-* Corresponding author.
Introduction
The upland rice is an important culture in cultivation systems in South America. In this scenario, Brazil stands out as the largest producer [1] . The upland rice cultivation is characterized by aerobic condition root development of the plant [2] . This system is made in well-drained soil without water accumulation in the field, so the culture depends entirely on rain water for the water necessary for their development [3] .
The Rio Grande do Sul is responsible for 67% of Brazilian production of rice, which is grown in irrigated system [4] . However, in others states most of the rice-growing is done in the dry system, mainly in central Brazil, known as cerrado.
In the state of Rondônia (RO) municipalities of Cabixi, Vilhena, São Francisco do Guaporé, Cerejeiras, Corumbiara, Ariquemes, Castanheiras, Buritis, São Felipe d'Oeste and Pimenteiras do Oeste are the largest producers of rice, accounting for 51% of production state [5] . In recent years, with the decline of the agricultural frontier, the upland rice, which has long been known as culture of openness, it has occupied new spaces. The crop is being used as a part of rotation systems with other crops, such as soybeans, and also pastures [6] .
The upland rice was highlighted as a pioneer culture in clearing the Brazilian cerrado. At that time (the 1970s), productivity was very low, rarely exceeded 1.5 Mg•ha −1 , mainly due to low technology applied [5] . Currently, the productivity of upland rice in RO is 2.8 Mg per hectare. This production is much lower than that achieved by rice producing states like Rio Grande do Sul, 7.2 Mg•ha −1 [7] . According to [6] , despite the two cropping systems (rainfed and irrigated) are very different, it is not impossible that the upland rice also reach productivity similar to irrigated. However, some factors must be taken into account to achieve the desired productivity.
An alternative to increasing the productivity of upland rice is the use of hybrid cultivars. However, research on hybrid cultivars of upland rice in Brazil is still rare. According to [8] , these cultivars have better development of root system and increased tillering, resulting in obtaining higher yields. [8] and [9] reported productivities with upland rice hybrid of 6.7 to 4.6 Mg•ha −1 , respectively. Working with conventional cultivars [10] [11] also achieved yields around 4 -5 Mg per hectare. Therefore, the choice of suitable cultivation for each region is an extremely important step.
Another factor to be taken into consideration is the response of cultivars the level of technology employed, for example, the yield obtained as a function of applied nutrients such as nitrogen, phosphorus and potassium. Whereas most of the cerrado soils are Oxisols and Ultisols that, in general, are acidic and have low nutrient content [3] . It should be noted also that rice is also being used in the recovery of degraded pastures, and as the first crop to be installed in this recovery process. This becomes even more important employment of N-P-K fertilization and the ability of the cultivars to take advantage of these nutrients.
Therefore, the aim of this study was to evaluate the agronomic characteristics and productivity of two upland rice cultivars, with a hybrid and conventional farming with N-P-K doses in two cities in the southern state of Rondônia region.
are regular averaging 2023 mm in the period from October to June, when the crop cultivation is performed, with emphasis on the soybean, rice and corn. During this period temperatures are favorable to agriculture Also, ranging from 22.1˚C to 25.4˚C [12] .
The experimental design was a randomized block design with four replications in a factorial 2 × 2 × 5, with the first factor composed of two cultivars (hybrid Ecco and conventional farming AN Cambará), the second factor for the environment, which are the municipalities of Cerejeiras and Vilhena and the third factor of five doses of N-P-K ( Table 1 .
The soils were prepared in conventional farming system using disc harrow and leveling. Liming was performed with calcined limestone (48% Ca oxide, 16% Mg oxide and relative power of total neutralization of 124%) 40 days before planting, seeking to raise the base saturation to 50%. Planting was carried out in December 2010. The density of used sowing was 40 kg•ha −1 for cultivating hybrid Ecco and 80 kg•ha −1 for conventional farming AN Cambara.
The phosphor was applied on the whole planting along with 30% potassium and 30% nitrogen. In topdressing (20 days after emergence) was applied 60% of nitrogen and potassium and in the issue of panicles the remaining 10%. The sources of fertilizer are used, the single superphosphate (19% P), urea (45% N) and potassium potash (65% K).
The weed control was made 25 days after emergence with application of cyhalofop-butyl herbicide (1.5 L•ha ) at 15 days after emergence. The following characteristics were evaluated: tillering-performed at 35 days after emergence (maximum tillering), measured on the line on a meter; number of whole grains per panicle and sterile-for it was collected ten panicles randomly in each experimental unit; the 1000 seeds-numbered sample taken from each experimental unit; Grain yield (kg•ha −1 ), and the mass of grains was adjusted to 13% moisture, and whole grain yieldobtained from dairy apparatus (rice tester model PAZ-1DT). After obtaining the data, it carried out a preliminary analysis of variance (Test F) and then the unfolding of degrees of freedom treatments when there was interaction between the factors. Means were compared by the test "Tukey (P < 0.05)" [13] .
Results and Discussion
Tillering was influenced by the type of cultivar, environment and fertilizer. The interaction was significant for cultivar × environment, fertilization × cultivar and environment × fertilization, however, there was no triple interaction cultivar × environment × fertilization ( Table 2) . From Table 3 , it is observed that, tillering hybrids Ecco was higher than AN Cambará for both two municipalities. For the Ecco tillering it was higher in the municipalitie of Cerejeiras, while for the AN Cambará no significant difference between the tested municipalities ( Table 3) .
With this, we can infer that to the cultivar AN Cambará the tillering is an intrinsic characteristic, occurring little environmental interference that feature, while the hybrid Ecco shows greater capacity to respond to environmental growing conditions. Observing Table 4 , we can strengthen this hypothesis, as in all N-P-K combinations tested, the hybrid tillering surpassed the AN Cambara. It is noteworthy that for the AN Cambara was no significant difference between treatments without fertilizer (00-00-00) and 30-40-30, but with the Ecco was significant difference between treatments without fertilization, 30-40-30 and 60-60-60, demonstrating that responds better to fertilization with N-P-K.
To take into consideration that the hybrid seeding rate is 50% lower than that of conventional rice cultivars, it can be concluded that this has an excellent ability to tillering, given the best results in relation to AN Cambara ( Table 3 and Table 4 ).
[9] also reported the high capacity of tillering hybrid Ecco compared to conventional five cultivars: BRS Primavera, AN Cambara, BRS Monarca, BRS Sertaneja and BRS MG Curinga, and the two cultivars first mentioned, are the most planted in the state of Rondônia.
Regarding interaction environment × fertilization, there was only significant difference between the municipalities in the unfertilized treatment and with treatment 90-90-90 ( Table 5) . All factors significantly influenced the number of whole grains per panicle, however, only there was a significant interaction for fertilization × cultivar and environment × fertilization. As there was no interaction cultivar × environment, these two factors will be assessed independently as shown in Figure 1 .
The largest number of whole grains per panicle was obtained in the municipality of Vilhena and, with regard to cultivars, the AN Cambara stood out in relation to Ecco (Figure 1) . Regarding the interaction cultivar x fertilization, unlike tillering, for this variable, the highest values observed in the treatments (fertilizer), were observed in cultivar AN Cambard ( Table 6) . Another important fact is that the Ecco the fertilizations did not affect the number of whole grains per panicle, however, for the AN Cambará only significant difference between the treatment 00-00-00 and the others, ie the number of grains whole per panicle was impaired only in the absence of fertilization, with no response due to higher doses of N-P-K.
When the treatments were employed 60-60-60, 90-90-90 and 120-100-120, the municipality of Vilhena provided to obtain more of whole grains per panicle ( Table 7) , compared to the municipality of Cerejeiras. Evaluating fertilization alone within each municipality in Cerejeiras no significant difference between any of the used fertilizers. In Vilhena 00-00-00 and 30-40-30 treatments had lower number of whole grains per panicle than when using larger doses of N-P-K.
The number of sterile grains per panicle was influenced by cultivar and environment ( Table 1) , also occurring interaction between these factors ( Table 8 ). The cultivar AN Cambara had the highest number of sterile grain than Ecco in both municipalities. Therefore for the hybrid Ecco and for the AN Cambara, the lowest number of sterile grains were observed in the municipality of Cerejeiras. It is noteworthy, however, that for Ecco the differ- Figure 1 . Number of whole grains per panicle according to the cultivated municipality (a) and cultivar (b). Means followed by the same letters are not statistically different (Tukey P < 0.05). Table 6 . Number of whole grains per panicle of rice upland according to the cultivar and doses of nitrogen, phosphorus and potassium (N-P-K). ence between the municipalities was much more relevant. For Table 1 , it can be noted that there is no interaction between any of the factors studied to 1000 grain weight, with only the cultivar and the environment interfered this characteristic. The municipality of Vilhena was responsible for the largest weight of 1000 grains (Figure 2(a) ) and cultivar Ecco performed better, compared with AN Cambara (Figure 2(b) ). Thus, there is the Ecco despite the lower number of whole grains per panicle observed compared to AN Cambara (Figure 1(b) ), produces heavier grains and has a smaller loss of grain due to fewer previously reported sterile grains ( Table 8) .
As for productivity, this was significantly influenced by the type of the cultivar, the environment and fertilization. The interaction was significant for cultivar × fertilization and environment × fertilization. As there was no interaction cultivar × environment, is presented in Figure 3 the productivity in function of municipalities and cultivars separately. The highest yield was obtained in the municipality of Cerejeiras (Figure 3(a) ) and Table 8 . Number of sterile grains per panicle rice upland depending on cultivar and growing environment. cultivar Ecco was more productive, surpassing 1230 kg•ha −1 AN Cambara (Figure 3(b) ). This higher productivity can be explained by the fact that cultivate it showed a higher tillering, associated with fewer sterile grains per panicle and higher 1000 grain weight, which probably outweigh the fewer whole grains presented by this cultivar. Table 9 shows the interaction cultivar x fertilizer for grain yield. You can see that the productivity of Ecco was higher than AN Cambará in all tested fertilization. Individually, for the AN Cambara, there was no significant difference between treatments 00-00-00, 30-40-30 and 30-40-30 or between, 60-60-60 and 90-90-90, but with hybrid Ecco was significant difference between treatment 00-00-00, 30-40-30 and 60-60-60, demonstrating that this cultivar showed better responsiveness maids fertilization. As shown by [8] , the hybrid ECOO is characterized by an excellent root development.
Remember that the global demand for food is expected to double in the coming decades, pressing farming systems to increase their productivity, and much of this increase will come from developing countries such as Brazil [14] . Thus, the selection of cultivars with desirable agronomic characteristics which have greater resistance to environmental changes and have higher capacity utilization of the applied inputs, is of fundamental importance in view of the growing scarcity of natural resources.
It is observed from Table 10 that only on 00-00-00 and 30-40-30 treatments had significant difference between the municipalities of Cerejeiras and Vilhena, and with higher doses of N-P-K, the yields were similar. According to [15] , proper fertilization can increase by up to 40% upland rice productivity in the cerrado soils, if other factors are not limiting. In the case of this study, the increase in productivity due to the higher dose of N-P-K compared to control (00-00-00) was 155% for Ecco and 142% for the AN Cambara.
As for the performance of whole grains in Cerejeiras the hybrid Ecco was higher than AN Cambara. In Vilhena was the reverse, with the AN Cambará getting higher yield of whole grains (Table 11) . Note also that individually for Ecco the municipality interfered significantly in yield of whole, with best results observed in Cerejeiras, while for the AN Cambará the means were statistically similar in both cities.
In Table 12 , it is observed that in general, the averages in the municipality of Cerejeiras were higher than the municipality of Vilhena. However, it appears that the N-P-K doses did not affect the yield of whole grains alone within each municipality. In the municipality of Cerejeiras, the soil has a higher cation exchange capacity (CTC) and higher organic matter content, as shown in Table 1 . In [16] , soils with higher organic matter content and CTC greater than 60 mmol dm-3 are more effective in retaining water and nutrients. According to [17] Crusciol in addition to the genetic factor, which influences the loss of grain quality are the periods of water stress that the plant pass during the cycle. Thus, probably, this greater efficiency in water and nutrient retention probably resulted in better performance of whole grains as a function of fertilizers employed in this municipality ( Table 12) .
The best response to fertilization employed observed in the hybrid Ecco, associated with higher yield of whole grains, are quite relevant factors, due to higher economic return afforded to the producer.
Conclusions
The hybrid Ecco has higher tillering ability of the AN Cambara and presents fewer sterile grains per panicle, heavier 1000 grains and hence greater productivity.
For both cultivars, the highest productivity is obtained with a dose of 120-100-120 kg•ha −1 N-P-K. For the Ecco, the productivity is achieved with this dose and the dose of 90-90-90 kg•ha −1 is statistically similar. There is no difference in productivity between the municipalities when the dose of N-P-K is less than 60-60-60 kg•ha −1 . The highest yield of whole grains in function of N-P-K fertilization is obtained in Cerejeiras.
